Key indicators: single-crystal X-ray study; T = 296 K; mean (C-C) = 0.003 Å; R factor = 0.052; wR factor = 0.128; data-to-parameter ratio = 21.5.
In the title compound, C 16 H 22 ClNS, the nine-membered 2,3dihydro-1,3-benzothiazole ring system is essentially planar, with a maximum deviation of 0.025 (2) Å for the N atom. Its plane is almost perpendicular to the main plane of the substituted cyclohexane ring, which adopts a chair conformation. In the crystal, the molecules are linked by C-HÁ Á Á interactions.
Related literature
For the pharmacological activity of benzothiazole derivatives, see: Coudert et al. (1988) ; Karalı et al. (2010); Palmer et al. (1971) . For the crystal structures of similar compounds, see, for example: Akkurt et al. (2010) ; Aryai et al. (1976) ; Karalı et al. (2010) . For standard values of bond lengths, see: Allen et al. (1987) . For details of ring-puckering analysis, see: Cremer & Pople (1975 Table 1 Hydrogen-bond geometry (Å , ).
Cg1 is the centroid of the C1-C6 benzene ring.
Symmetry code: (i) Àx; y þ 1 2 ; Àz þ 1 2 .
Data collection: APEX2 (Bruker, 2009); cell refinement: SAINT (Bruker, 2009); data reduction: SAINT; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: ORTEP-3 for Windows (Farrugia, 1997) and PLATON (Spek, 2009); software used to prepare material for publication: WinGX (Farrugia, 1999) and PLATON. supplementary materials Acta Cryst. (2012) . E68, o1542 [doi:10.1107/S1600536812017539] 4′-tert-Butyl-5-chloro-3H-spiro[1,3-benzothiazole-2,1′-cyclohexane] Mehmet Akkurt, Gökçe Cihan-Üstündağ, Gültaze Çapan, Yılmaz Dağdemir and Muhammad
Nawaz Tahir Comment
The condensation of aldehydes and ketones with 2-aminothiophenoles lead to benzothiazolines and spirobenzothiazolines which are reported to exhibit antitubercular (Palmer et al., 1971 ), analgesic (Coudert et al., 1988 ) and antioxidant (Karalı et al., 2010 properties. The reactivity of cyclic ketones towards 2-aminothiophenoles has also been examined and the structure of the end products has been discussed (Aryai et al., 1976; Coudert et al., 1988; Akkurt et al., 2010; Karalı et al., 2010) . Prompted by the above observations, we report here the synthesis, spectroscopic and crystal structure of the title compound.
As shown in Fig. 1 , the C7-C12 cyclohexane ring of the title compound adopts a chair conformation [puckering parameters (Cremer & Pople, 1975) : Q T = 0.564 (2) Å, θ = 176.5 (2) ° and φ = 4(4) °]. The mean plane of the 2,3-dihydro-1,3-benzothiazole ring system [max. deviation: -0.025 (2) Å for N1] is almost perpendicular with a dihedral angle of 89.39 (5) ° to the main plane formed by the C8,C9, C11 and C12 atoms of the cyclohexane ring. The bond lengths (Allen et al., 1987) and bond angles are within the expected values.
The crystal packing is stabilized by C-H···π interactions (Table 1 and Fig. 2 ).
Experimental
A mixture of 2-amino-4-chlorothiophenol (0.01 mol) and 4-tert-butylcyclohexanone (0.01 mol) in absolute ethanol (50 ml) was refluxed on a water bath for 8 h. The solvent was evaporated in a crystallizing dish at room temperature and the residue was recrystallized twice from ethanol, giving X-ray quality crystals [Yield: 24.3%, m.p.: 453-455 K]. Analysis calculated for C 16 H 22 ClNS: C 64.95, H 7.49, N 4.73%. Found: C 64.91, H 7.47, N 4.64%. Spectroscopic data for the title compound are given in the archive CIF.
Refinement
The NH H atom was located in a difference Fourier map and freely refined. C-bound H atoms were placed in calculated positions and treated as riding atoms : C-H = 0.93, 0.96, 0.97 and 0.98 Å, for the aromatic, methyl, methylene and methine H atoms, respectively, with U iso (H) = xU eq (C), x = 1.5 for methyl H atoms and = 1.2 for other H atoms. The crystal packing of the title compound viewing along b axis [H atoms have been omitted for clarity].
Computing details

4′-tert-Butyl-5-chloro-3H-spiro[1,3-benzothiazole-2,1′-cyclohexane]
Crystal data Geometry. Bond distances, angles etc. have been calculated using the rounded fractional coordinates. All su's are estimated from the variances of the (full) variance-covariance matrix. The cell e.s.d.'s are taken into account in the estimation of distances, angles and torsion angles Refinement. Refinement on F 2 for ALL reflections except those flagged by the user for potential systematic errors. Weighted R-factors wR and all goodnesses of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The observed criterion of F 2 > σ(F 2 ) is used only for calculating -R-factor-obs etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger. 
Geometric parameters (Å, º)
Cl1-C4 1.741 (3) C2-H2 0.9300 S1-C1 1.757 (2) C3-H3 0.9300 S1-C7 1.875 (2) (2) H8A-C8-H8B 108.00 S1-C1-C6 111.63 (16) C8-C9-H9A 109.00 S1-C1-C2 128.03 (16) C8-C9-H9B 109.00
